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ABSTRACT 
About 408,000 metric tonnes of rice husk are produced annually yet are not 
utilise properly as small amount of rice husk is used for fertiliser and the rest become 
waste. This action leaks to waste disposal problem and high methane emissions. In 
agriculture, biodegradable plastics are desirable alternative to the current black low 
density poly( ethylene) plastic. Therefore, a research on bio-polybag is carried out with 
the objectives to utilize agricultural biomass for the production of biodegradable 
polybag and to investigate the properties of obtained polybag in terms of mechanical 
properties, surface structure, and biodegradability. The biomass studied in this 
research are rice husk due to it abundance in Malaysia, and polylactic acid is used to 
mix with the biomasses in different compositions (10%, 30%, 50%, 70% and 90%). 
Three main tests including tensile strength test, Scanning Election Microscopy (SEM) 
and accelerated aging test are taken place to study the properties. As a result, 30% rice 
husk: 70% PLA is the best among the ratio, in terms of lower tensile strength, higher 
elasticity, and shows bigger void and gap. 30% rice husk: 70% PLA has the tensile 
strength of 11.3 MPa, tensile modulus at 322.12MPa, elongation at break at 3.508%, 
decomposite rate of 1.413% and SEM test shows many gaps yet with maximum used 
of biomass material. Hence, 30% rice husk: 70% PLA is the most suitable biomass to 
use as biodegradable polybag. 
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ABSTRAK 
Dengan agaran 408,000 tan metrik sekam padi dihasilkan setiap tahun namun 
ia tidak digunakan sepenuhnya sebagai sebahagian sekam padi digunakan untuk baja 
dan selebihnya akan dibuang. Tindakan ini telah menyebabkan masalah pelupusan dan 
pelepasan and penglepasan metana yang tinggi. Dalam bidang pertanian, plastik yang 
boleh lupus adalah alternatif wajar untuk plastik semasa hitam poli berketumpatan 
rendah ( etilena). Oleh itu, penyelidikan bio-polibeg dijalankan dengan objektif untuk 
menggunakan sisa pertanian untuk pengeluaran polibeg yang boleh lupus dan untuk 
menyiasat sifat-sifat polibeg diperolehi dari segi sifat-sifat mekanikal, struktur 
permukaan, dan kebolehan lupus. Bahan sisa yang dikaji dalam kajian ini ialah sekam 
padi kerana ia banyak terdapat di Malaysia, dan asid polylactic digunakan untuk 
campuran dengan bahan sisa ini dalam komposisi yang berbeza (1 0%, 30%, 50%, 70% 
dan 90%). Tiga ujian utama termasuk ujian kekuatan tegangan, Mikroskop elektron 
pengimbas (SEM) dan ujian penuaan dipercepatkan diambil tempat untuk mengkaji 
sifat-sifatnya. Akibatnya, 30% sekam padi: 70% PLA adalah yang terbaik di kalangan 
nisbah, dari segi kekuatan tegangan yang lebih rendah, keanjalan yang lebih tinggi, 
dan menunjukkan tidak sah lebih besar dan jurang. 30% sekam padi: 70% PLA 
mempunyai kekuatan tegangan sebanyak 11.3 MPa, modulus tegangan pada 
322.12MPa, pemanjangan pada waktu rehat di 3,508%, kadar decomposite daripada 
1,413% dan ujian SEM menunjukkan banyak jurang namun dengan maksimum 
digunakan bahan sisa. Oleh itu, 30% sekam padi: 70% PLA adalah bahan sisa yang 
paling sesuai untuk digunakan sebagai polibeg biodegradable. 
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CHAPTER! 
INTRODUCTION 
1.1 BACKGROUND OF STUDY 
Since year 1974 production of rice in Malaysia has increase from year to year 
as shows in Fig. 1.1. Rice industry in Malaysia is estimated product of total 408,000 
metric tonnes of rice husk are produced yearly (Kadir and Ariffin, 2013). Usually small 
amount of rice husk is used for fertiliser and the rest become waste. This action leaks 
to waste disposal problem and high methane emissions (Chungsangunsit et al., 2009). 
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Fig. 1.1. Rice production according to year (Kadir and Ariffin, 2013) 
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Bio-polybag comes with the term of biodegradable polybag, at which it has the 
similar function as the polybag available on market, with the capability to decompose. 
According to the standard ASTM D-5488-94d and European Standard EN 13432-2000, 
2 
biodegradable refers to compounds that decompose into carbon dioxide, water or 
methane, inorganic compounds, and new cell biomass (Paola, 2015). ASTM is known 
as American Section of the International Association for Testing Materials. In the 
available market today, various products can be found in the market labelling to be 
biodegradable, but not all matches fully with the significant. According to the EN 
13432, each significant organic constituent of a compostable packaging material must 
be biodegradable. "Significant" constituent is any constituent presenting a 
concentration higher than 1% of dry weight of that material. This stipulation implies 
that a concentration of polyethylene of maximum 1% is considered to be as an 
acceptable contamination of the biodegradable and compostable material, while a 
concentration higher than 1% would make the material not compliant with the EN 
13432 (Muller, 2005). 
1.2 PROBLEM STATEMENT 
In Malaysia, polybags used in agriculture today are still non-biodegradable and 
inorganic, where plastic is the main component and it is bringing a negative impact to 
the environment (Jalil, 2013). As just one example, for every plantation of a tree, one 
non-degradable material will be used and this creates a waste that does not decompose 
(Jalil, 2013). It is very costly and tough to recycle used polybag. Hence, most of the 
polybag become waste and being dispose at landfill. Furthermore, polybag take about 
300 years to photo degrade and will breaks down into tiny toxic particles. This break 
down is not environmental friendly as the toxic particles will contaminate the soil and 
waterways and enter the food chain when animals accidentally ingest them (Das et al., 
2016). Duel to this fact, rice husk and polylactic acid (PLA) were mixed to produce as 
potential bio-polybag in this research and the mechanical properties, surface structure 
and biodegradability of the biopolybag were studied. 
1.3 OBJECTIVES 
There are two main objectives in this project: 
1. To utilize the agricultural biomass for the production ofbiodegradable polybag. 
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2. To investigate and evaluate the obtained polybag for surface structure, 
mechanical properties and biodegradability. 
1.4 SCOPE OF STUDY 
Based on the objectives of this project, the scopes of study are: 
1. Research and utilization of the most usable agriculture biomass for the 
production ofbio-polybag. 
2. Evaluation of obtained polybag by using three different tests including tensile 
test, scanning electron microscopy (SEM), and accelerated aging test. 
1.5 SIGNFICANCE OF STUDY 
Polybag is a plastic that uses to seed plants. Generally, synthetic polybags from 
petroleum sources are greatly use which are non-renewable. Furthermore, the synthetic 
polybag ability to disintegrate in the environment is very low. Due to the increased 
environmental awareness around the world, the use of renewable sources to replace 
the depleting petroleum sources has proliferating day by day. Agricultural biomass is 
extensively exploring for the production of biopolybag. 
In this context, rice husk was selected as the raw material to produce 
biopolybag in present research. Polylactic acid (PLA) which was a biodegradable 
polymer mixed with rice husk to produce biopolybag. To the best of our knowledge, 
this approach of using rice husk and PLA as the raw materials for biopolybag 
preparation, has never been reported. It is expected that rice husk is a potential 
agricultural biomass for the production of biodegradable polybag which is anticipated 
to bring much greater environmental and sustainable benefit. The morphology and 
mechanical properties of rice husk: PLA biopolybag will be investigated in this 
research as well. 
Over the last 3 5 years, plastic is the waste component that has seen the most 
significant growth. Damages to the environment caused by petro polymers are 
significant. Hence, the development in these bio-based polybags helps in greenhouse 
gas balances and other environmental impacts over whole life cycles. It is intended 
that use of biodegradable materials will contribute to sustainability and reduction in 
27 
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